INTRODUCTION {#sec1-1}
============

In comparison to the myriad of other tumors, bone tumor is relatively uncommon, constituting only 0.5% of the total world cancer incidence.\[[@ref1]\] Bone tumors remain a daunting challenge to the orthopedic surgeons and the pathologists. The challenge is heightened in developing countries due to limited diagnostic and therapeutic facilities as well as due to ignorance. The published literature on the subject is sparse in our environment. As already mentioned, bone cancer is not a common malignant disease, and perhaps for this reason its etiology is not very clear. Furthermore, very few studies have been conducted in this field. Among different types of primary bone cancer, Osteosarcoma constitutes the highest proportion (36%) of cases, followed by chondrosarcoma, osteoclastoma and Ewing\'s sarcoma. The clinicians and the pathologists handling management responsibility must have high index of suspicion as to the nature of bone lesion in order to establish the diagnosis of bone tumors.

The purpose of this study is to determine the pattern of bone tumors including their relative frequencies, age and sex distributions, anatomical sites of occurrence, and clinico-pathological characteristics as seen in a tertiary care hospital of south India.

MATERIALS AND METHODS {#sec1-2}
=====================

A retrospective review of the clinical and histo-pathological records of patients with established diagnosis of bone tumors at the JSS medical college and hospital, Mysore, was done covering the period between January 2002 and December 2009. The clinical data such as the age, sex, anatomical site, radiological and histo-pathological findings as well as the record of other investigations and management were extracted from the clinical case notes of patients. Where necessary when histo-pathological work up was required, new sections were prepared from the paraffin blocks and stained with routine hematoxylin and eosin stain. Bone tumors of odontogenic origin and infectious lesions were excluded from this study. A total of 117 neoplasms were observed from the all age groups; 104 of these neoplasms were primary bone tumors, others being secondary in origin.

The classification was based on the current World Health Organization (WHO)\[[@ref2]\] histological classification of bone tumors. The data were analyzed manually using frequency distribution and percentages.

RESULTS {#sec1-3}
=======

The types, age, and sex distribution, and sites of bone lesions encountered, with their relative frequencies are summarized in \[Tables [1](#T1){ref-type="table"} and [2](#T2){ref-type="table"}\]. A total of 117 patients (aged 5 to 82 years) with a mean age of 26.87 years were studied. Seventy-six patients (64.96%) were males and 41 (35.04%) were females.
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![](IJMPO-32-82-g001)

###### 

Anatomical sites and sex distribution of bone tumors
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Sixty-seven (57.26%) of the tumors were benign. Among these, osteochondroma was the most common, accounting for 26 cases (22.22%) followed by Giant cell tumor (24 cases, 20.51%). Other benign tumors observed were enchondroma 6.84%, osteoid osteoma 4.27%, and hemangioma 3.42%. Osteosarcoma accounted for 11.11% (13 cases) of primary malignant tumors (37 cases, 31.62%) in this study. Others were Ewing\'s sarcoma (5.13%), chondrosarcoma (5.13%), multiple myeloma (7.69%), and sarcoma (2.56%).

The peak age incidence for primary tumors was in the age group of 11-20 years (30.77%). The lowest relative frequency of tumor occurrence was in the 0--10 years range (three cases) and all of them were Ewing\'s sarcoma. Lower end of femur being the most common site for primary bone tumors, accounted for 30 cases (25.64%) followed by upper end of tibia and fibula (24 cases, 20.51%).

Osteochondroma accounted for 22.22% of all the tumors, which made it the most common benign tumor. The male to female ratio was 4.2:1. Twenty-three of these occurred in the long bones of femur and 22 in tibia in the age range of 11-20 years.

Giant cell tumors accounted for 20.51% of all the tumors, which made it second most common benign tumor. The male to female ratio is 1:1. Five cases were observed at the distal end of femur, seven cases at the proximal end of tibia, five cases at the lower end of forearm, and five in the small bones of the hand. A majority of the cases were seen between 21 and 35 years (75 %), whereas three were seen over 60 years of age.

Osteosarcoma accounted for 11.11% of all the tumors and was found to be most common primary malignant bone tumor. The male to female ratio was 1.6:1. Nine cases were observed at the proximal end of tibia, two cases at the distal end of femur, one at the proximal end of femur, one case at the proximal end of humerus and nine were in the age range of 16-25 years. Eleven patients had conventional intramedullary osteosarcoma, while one had telangiectatic and one had giant cell variant.

Multiple myeloma accounted for 7.69% of all the tumors with a male to female ratio 8:1. Most of the myeloma cases had multiple sites involvement with predilection to the axial skeleton including skull and spine.

We had 13 cases of the metastatic bone tumors in our study with a men to women ratio 3.3:1; a majority of the cases were of more than 50 years of age (76.92%). The sites for the primary tumors were lung cancer (38.46%), prostate cancer (7.69%), breast cancer (7.69%), liver cancer (7.69%), gastrointestinal cancer (23.07%), and unknown cancers (15.38%). The common metastatic sites were femur with pelvis (53.85%), spine (23.07%), and humerus with ribs (23.07%).Of all the cases in the radiographic patterns, osteolytic types accounted for 76.92%, followed by osteosclerotic and mixed types.

The age and anatomical site distribution of other tumors are mentioned in \[Tables [1](#T1){ref-type="table"} and [2](#T2){ref-type="table"}\].

DISCUSSION {#sec1-4}
==========

In the present study, a significant proportion of neoplastic bone lesions were seen to occur in children constituting 33.33%. This finding is similar to reports by Omololu *et al*.,\[[@ref3]\] and Mohammed *et al*.\[[@ref4]\] in their studies of bone tumors in all age groups.

Osteochondroma was the most common benign bone tumor accounting for 20-40% of all the benign tumors. In a study by Mohammed *et al*\[[@ref1]\] and Senac *et al*.,\[[@ref5]\] osteochondroma was the most common lesion, occurring in 22.5 and 22.3% of children, respectively. Long bones of femur, tibia, and humerus were found to be the principal bones affected. These findings are similar to our institutional study.

In our study, giant cell tumor accounted for 20.51% of all cases. These findings draw parallel results to our literature. It was also noted that its incidence before the fusion of epiphysis was not common. The most common bones involved were the long bones; less commonly the jaws, vertebrae, scapula pelvis, and small bones of hands and feet were involved.\[[@ref6]--[@ref9]\]

The other less common benign tumors were enchondroma and osteoid osteoma, eight and five cases, respectively. Both of these tumors occur in patients with a wide age range spanning from 11 to 60 years. One classical case of osteoma was observed in femur and two classical cases of enchondroma occurred in the hand bones. We have observed a wider anatomical distribution of Osteoid osteoma in our study, which can be co-related to literature reports.\[[@ref7]--[@ref9]\]

Osteosarcoma is the most common primary bone tumor in young and adolescents. It occurs most frequently in the second decade, occurring in the metaphysis, mostly in lower end of femur followed by upper end of tibia.\[[@ref7]--[@ref10]\] In the present study, we observed a similar finding except that we have seen more cases in upper end of tibia.

Ewing sarcoma is a highly malignant, undifferentiated, peripheral primitive neuro-ectodermal tumor occurring most commonly at the diaphysis of long bones, in the 0-20 years age group, with male predominance.\[[@ref7]--[@ref9]\] Our study has matched with the available literature except for the female predominance with a male to female ratio 2:1.

Chondrosarcoma is the most common primary malignant bone tumor in the age group of 40-60 years. It commonly involves pelvis, femur, ribs, shoulder girdle, and vertebra with male predilection.\[[@ref7]--[@ref9]\] Among the six cases in our study, three cases had their usual anatomical site involvement, whereas three cases had hand and foot bones affected with female predominance, male to female ratio 2:1.

Multiple myeloma is the most common primary malignant bone tumor occurring most commonly in sixth and seventh decade of life with multiple site involvement.\[[@ref7]--[@ref10]\] We also observed that most of the myeloma cases had multiple sites involvement with predilection to the central skeleton including skull and spine with male to female ratio of 8:1.

Metastatic bone tumors most frequently occur in patients older than 50 years and commonly originate from lung, gastrointestinal system, prostate, breast, and liver. Femur, pelvis, vertebrae, humerus, and rib are the most common sites of metastases.\[[@ref7]--[@ref10]\] The clinical manifestation is extensive and nonspecific. Most lesions present with osteolytic patterns. Metastases with an unknown origin account for 15.38%. These observations are similar to the findings of Xu *et al*.\[[@ref11]\] In spite of complexity, the clinical features should be mastered for early diagnosis and treatment.

In conclusion, this study showed that primary bone tumors were mainly benign, occurred predominantly in the second decade of life with a male preponderance. Osteochondroma and osteosarcoma were the most common benign and primary malignant bone tumors, respectively. The most common primary foci for metastatic bone tumor were from the respiratory tract.
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